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Text :
This ROD has an associ at ed ESD.

ENFORCEMENT DECI SI ON DOCUMENT
REMEDI AL ALTERNATI VE SELECTI ON
SI TE

SMUGGLER MOUNTAI N
Pl TKIN COUNTY, COLORADO

#DR
DOCUMENTS REVI EVEED

| AM BASI NG My DECI SI ON PRI MARI LY ON THE FOLLOW NG DOCUMENTS
DESCRI BI NG THE ANALYSI S OF THE COST AND EFFECTI VENESS OF REMEDI AL
ALTERNATI VES FOR THE SMUGGLER MOUNTAI N SI TE.

- SMUGGLER MOUNTAI N REMEDI AL | NVESTI GATI OV FEASI BI LI TY STUDY
FRED C. HART ASSCOCI ATES, NMARCH 1986

- SMUGGLER MOUNTAI N ENDANGERVENT ASSESSMENT
CLEMENT ASSCCI ATES, MAY 1986

- SMUGGLER MOUNTAI N FOCUSED FEASI BI LI TY STUDY
FRED C. HART ASSCOCI ATES, JULY 1985

- SMUGGLER MOUNTAI N ADDENDUM TO REMEDI AL | NVESTI GATI OV FEASI Bl LI TY
STUDY CAMP, DRESSER AND MCKEE, NAY 1986

- HUNTER CREEK SO LS | NVESTI GATI ONS AND CORRECTI VE MEASURE
RECOMMVENDATI ONS ENG NEERI NG SCI ENCE, 1985

- FINAL TECHNI CAL OVERS| GHT REPCRT, ACTIVITIES 11/84 - 3/86, FOR THE
SMUGGLER MOUNTAIN SI TE
CAMP, DRESSER AND MCKEE, AUGUST, 1986

- | SSUES ABSTRACT FOR SMUGGELER MOUNTAI N ENFORCEMENT DECI SI ON
DOCUMENT, CLEMVENS, SEPTEMBER 1986.

#DE
DECLARATI ONS

CONSI STENT W TH THE COVPREHENSI VE ENVI RONMVENTAL RESPONSE,
COWPENSATI ON, AND LI ABILITY ACT OF 1980 (CERCLA), 42 U.S.C. SECTI ON 9601
ET SEQ, AND THE NATI ONAL CONTI NGENCY PLAN (40 C.F. R PART 300), | HAVE
DETERM NED THAT THE SELECTED REMEDY AT SMUGGER MOUNTAIN I S
COST- EFFECTI VE AND CONSI STENT W TH A PERVANENT REMEDY THAT PROVI DES
ADEQUATE PROTECTI ON OF PUBLI C HEALTH, WELFARE, AND THE ENVI RONMENT. |
ALSO HAVE DETERM NED THAT THE ACTI ON BEI NG TAKEN | S A COST- EFFECTI VE
ALTERNATI VE WHEN COVPARED TO THE OTHER REMEDI AL OPTI ONS REVI EVED. THE
STATE OF COLCRADO HAS BEEN CONSULTED ON THE SELECTED REMEDY. THE ACTI ON
WLL REQU RE FUTURE OPERATI ON AND MAI NTENANCE ACTI VI TI ES TO ENSURE THE
CONTI NUED EFFECTI VENESS OF THE REMEDY. THESE ACTIVITIES WLL BE
CONSI DERED PART OF THE APPROVED ACTI ON.  EPA HAS NOT REACHED AGREEMENT
W TH THE RESPONSI BLE PARTI ES AT THE SI TE TO | MPLEMENT THE SELECTED REMEDY.

GROUND WATER QUALITY WLL CONTINUE TO BE MONI TORED ON Sl TE.
SUBSEQUENT RESPONSE ACTI ON W LL BE CONSI DERED | F THE MONI TORI NG SHOAS
| NCREASI NG CONTAM NATI ON.

THE EPA OR THE POTENTI ALLY RESPONSI BLE PARTI ES FOR THE
SMUGELER- DURANT M NE AREA OF THE SI TE WLL CONDUCT AN ADDI TI ONAL RI/ FS
TO FURTHER CHARACTERI ZE THE EXTENT OF CONTAM NATI ON AT THAT PORTI ON OF



THE SI TE, AND W LL UNDERTAKE FURTHER RESPONSE ACTI ONS AS DETERM NED TO
BE NECESSARY BY EPA | N A SUBSEQUENT DECI SI ON DOCUMENT.

JOHN G VELLS

REG ONAL ADM NI STRATOR

REG ON VI I |

TO BE S| GNED ON SEPTEMBER 29, 1986.

SUMVARY COF REMEDI AL ALTERNATI VE SELECTI ON

#SLD
A. SI TE LOCATI ON AND DESCRI PTI ON

THE SMUGE.ER MOUNTAIN SI TE IS LOCATED | MVEDI ATELY NORTHEAST OF THE G TY
OF ASPEN I N PI TKIN COUNTY, COLORADO THE LOCATION OF THE SI TE | S SHOMWN
ON FIGURE 1. BEG NNING WTH THE OLD SMJUGGLER- DURANT M NE WORKI NGS
LOCATED H GH ON THE STEEP SLOPE OF THE WESTERN SI DE OF SMJGGLER

MOUNTAI N, THE SI TE GRADES | NTO THE GENTLER SLOPES AND TERRACES TO THE
VEEST- SQUTHWEST TOMRDS THE CI TY. PRESENT SI TE FEATURES ARE SHOM ON
FIGURE 2. SITE ELEVATI ON RANGES FROM 7, 930 TO 8, 160 FEET ABOVE MEAN SEA
LEVEL. THE SI TE HAS BEEN SI GNI FI CANTLY ALTERED OVER THE YEARS BY
EXTENSI VE COMVERCI AL AND RESI DENTI AL DEVELCPMENT. M NE WASTES, SUCH AS
WASTE ROCK, TAILINGS, AND SLAG COWR SE MUCH OF THE SITE. THE WASTES
OCCUR ElI THER COVERED, UNCOVERED, OR M XED W TH NATI VE SO L AND CONTAI N

H GH LEVELS OF M NERALS CONTAI Nl NG LEAD AND CADM UM AMONG OTHER

CONSTI TUENTS. THROUGH THE ENDANGERVENT ASSESSMENT (EA) PROCESS, EPA HAS
ESTABLI SHED A S| TE BOUNDARY BASED UPON A 1, 000 M LLI GRAVMS PER KI LOGRAM
(M3 KG OR PARTS PER M LLION (PPM SO L- CONTAM NATI ON LEVEL IN SO LS AND
M NE WASTES. TH' S ACTI ON LEVEL HAS BEEN CONCURRED UPON BY THE AGENCY
FOR TOXI C SUBSTANCES AND DI SEASE REQ STRY (ATSDR) I N THEIR LETTER TO EPA
REG ON VIII OF SEPTEMBER 11, 1986. THE STATE HAD RECOMMENDED AN ACTI ON
LEVEL OF 500 PPM LEAD, BUT SUCH A LEVEL WAS DETERM NED BY ATSDR NOT' TO
BE APPRCPRI ATE. ACCORDI NGLY, THE 110-ACRE SI TE | S DEFI NED BY A 1, 000
PPM LEAD | SCPLETH WHICH | S SHOMN ON FI GURE 3.

THE SITE IS IN CLOSE PROXIM TY TO THE RESORT C TY OF ASPEN WH CH HAS A
YEAR ROUND PCPULATI ON CF 4,500. CONSEQUENTLY, THE SITE IS COVWR SED COF
BOTH DEVELCPED AND UNDEVELOPED PRCPERTIES. | N MANY CASES, DEVELCPMENT
HAS TAKEN PLACE | MVEDI ATELY ON TCP COF WASTE PI LES, OR SUCH PI LES HAVE
BEEN MOVED TO THE SI DES OF DEVELOPED AREAS AND REMAI N AS BERVE CR MOUNDS
OF CONTAM NATED SO L. PORTIONS OF THE CONTAM NATED SO L HAVE BEEN
EXCAVATED, USED FOR FI LL, OR OTHERW SE DI STURBED BY GRADI NG

SI GNI FI CANTLY ALTERI NG THE TOPOGRAPHY OF THE SI TE OVER THE YEARS.

THE ROARI NG FORK RI VER PASSES THE S| TE APPROXI MATELY 1, 000 FEET
DOMGRADI ENT TO THE SOUTHWEST. SI TE DRAI NAGE OCCURS LARGELY AS SURFACE
RUNCFF W TH CHANNELI ZATI ON FROM M NE DI SCHARGE WATER ( THE MOLLI E G BSON
M NE SHAFT DI SCHARGES TO THE RQOARI NG FORK R VER, AND THE CONENHOVEN
TUNNEL DI SCHARGES TO HUNTER CREEK). DRAI NAGE | S ALSO AFFECTED BY TWD
MODERATELY S| ZED BASINS: HUNTER CREEK TO THE NORTH, AND THE SALVATI ON

I RRI GATI ON DI TCH, WH CH TRANSVERSES THE SI TE AT AN ELEVATI ON CF

APPROXI MATELY 8, 000 FEET. THE GROUNDWATER SYSTEM AT THE SMUGGLER SI TE
I'S COVWPLEX AND NOT CLEARLY DEFI NED. GROUND WATER HAS BEEN FOUND TO BE
PRESENT | N BOTH THE SEDI MENTARY BEDROCK AND | N THE UNCONSCLI DATED

SURFI G AL DEPCSITS.  FLOWI N THE SEDI MENTARY BEDROCK | S CHARACTERI ZED BY
SECONDARY PERVEABI LI TY |.E., FRACTURES AND FAULT SYSTEM5. CURRENT
GROUND- WATER USE | THE AREA | S LI M TED TO SOME PRI VATE WELLS THAT TAP
THE ALLUM AL AQUI FER OF THE ROARI NG FORK RI VER VALLEY. THE CTY OF
ASPEN DOES NOT USE THE ALLUVI AL AQUI FER BUT USES SURFACE WATER FROM
OTHER SOURCES. ACCCRDI NGLY, THE | MPORTANCE OF THE HYDROLOGY OF THE
UNDERLYI NG SEDI MENTARY STRATA |'S RESTRI CTED TO I TS ROLE | N RECHARG NG
THE ROARI NG FORK ALLUVI AL SYSTEM



#SH
B. SITE H STORY

THE M NI NG WASTES WH CH CHARACTERI ZE THE SI TE ARE THE RESULTS CF YEARS
OF MNING MLLING AND SMELTI NG OPERATI ONS. M NI NG COVPANI ES RAN
EXTENSI VE SILVER, LEAD, AND ZI NC M NI NG CPERATI ONS ON-SI TE | N THE LATE
1800" S AND EARLY 1900'S. ALTHOUGH SEVERAL SMALL OPERATI ONS STARTED AND
CEASED ON THE SI TE AFTER 1930, RECORDS | NDI CATE THAT THE BULK OF THE

M NI NG WASTES AT THE SI TE WERE PLACED FROM 1880 TO 1915 ON THE STEEP
SLOPE OF THE WESTERN S| DE OF SMJUGGLER MOUNTAI N NEAR THE SMJUGGLER M NE
SHAFT. IN THE M D-1960' S, A REPROCESSI NG FACI LI TY WAS RUN AT THE SI TE,
CAUSI NG THE DI SPERSI ON OF THE WASTES FROM THE RELATI VELY DI STI NCT PI LES
AT THE M NE SI TE TO OTHER LOCATIONS IN THE VICINITY. THE REPROCESSI NG
ALSO SPAVWNED A NUMBER OF SETTLI NG PONDS AROUND THE SITE. THE WASTES
WERE DI SPERSED FURTHER BY SUBSEQUENT RESI DENTI AL DEVELOPMENT.

FROM THE TI ME OF THE GENERATI ON OF THE M NI NG WASTES TO THE PRESENT, THE
MATERI ALS HAVE BEEN STREWN AND DI SPERSED OVER A W DE AREA AND AT VARYI NG
DEPTHS FROM 1 OR 2 FEET TO 40 FEET. THE RELATIVE TOXIA TY OF THE
REMNANTS CF THE WASTE PI LES VARIES WTH THE DEGREE TO WH CH THEY ARE

M XED W TH OR COVERED BY OTHER MATERI ALS (NATIVE SO L, TOPSO L, ETC.).

SI NCE THE WASTE PI LES HAVE BEEN RANDOMLY DI SPERSED, MJCH OF THEI R

DI SPOSITION | S UNKNOAWW.  THE SITE |I'S UNDERLAI N BY RELATI VELY PERMVEABLE
STRATA. GRCUND WATER AND, ULTI MATELY, SURFACE WATER MAY BE AFFECTED BY
THE PERCOLATI ON OF PRECI PI TATI ON THROUGH THE M NERALI ZED WASTE MATERI ALS.

A NUMBER OF | NVESTI GATI ONS HAVE TAKEN PLACE AT THE SITE. Al R QUALITY,
STREAM SEDI MENT, SURFACE- AND GROUND- WATER QUALI TY AND SO L/ TAI LI NGS
DATA WERE COLLECTED IN THE VI NI TY OF THE SMUGGAER SI TE BY EPA AND THE
POTENTI ALLY RESPONSI BLE PARTI ES (PRPS) FROM JUNE 1982 THROUGH JUNE 1986.
ANALYSES OF SO L AND PLANT SAMPLES TAKEN FROM THE AREA I N 1982 | NDI CATED
ELEVATED LEVELS OF TRACE METALS (LEAD, CADM UM AND CALLED THE SI TE TO
THE ATTENTI ON OF LOCAL, STATE, AND FEDERAL AUTHORI TI ES. AT THE REQUEST
OF PI TKIN COUNTY ENVI RONMENTAL OFFI C ALS, THE EPA FI ELD | NVESTI GATI ON
TEAM (FI T) PERFORMED A SAVPLI NG | NVESTI GATI ON AT THE SITE IN 1983. THE
SMUGELER SI TE WAS PRCPCSED FOR THE NATI ONAL PRIORITIES LI ST (NPL) IN
OCTOBER 1984 AND BECAME FINAL ON THE NPL I N MAY 1986. ON SEVERAL

OCCASI ONS DURI NG 1981-1983, NEWS RELEASES, MEETI NGS, AND OTHER PUBLI CI TY
| SSUED BY THE ASPEN PUBLI C HEALTH DEPARTMENT ADVI SED LOCAL RESI DENTS
AGAINST A) THE USE OF GARDEN SO LS SUSPECTED TO BE DERI VED FROM TAI LI NGS
AND B) CHI LDREN PLAYI NG I N TAI LI NGS (DUNLOP 1986). FOLLOW NG

NEGOTI ATI ONS W TH THE | DENTI FI ED PRPS | N EARLY 1985, EPA APPROVED THE
PRPS' PROPCSAL TO CONDUCT THE REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY
(RI/FS) WTH EPA RETAI NI NG AN OVERSI GHT ROLE.

EPA | SSUED THREE ORDERS PERTAI NI NG TO THE SI TE DURI NG 1985. | N JUNE,
EPA | SSUED A UNI LATERAL ADM NI STRATI VE ORDER WHI CH NAMES THE PRCPERTY
OMERS, DESCRI BES THE SI TE AND POTENTI AL HAZARDS, AND REQUI RES THAT EPA
BE NOTI FI ED OF AND G VE APPROVAL FOR ANY MOVEMENT OF THE SO LS OR M NI NG
WASTES | N EXCESS OF ONE CUBI C YARD. AN ADM NI STRATI VE CRDER ON CONSENT
WAS NEGOTI ATED AND SI GNED BY EPA AND THE PRPS I N JULY 1985. TH S CRDER
ACCEPTS THE PRPS' RI/FS WORK PLANS AND SETS FORTH OTHER LEGALLY BI NDI NG
AGREEMENTS TO GOVERN VARI QUS SITE ACTIVITIES. EPA AND THE PRCPERTY
OMNERS ALSO ENTERED | NTO A CONSENT ORDER | N AUGUST TO UNDERTAKE A

LI M TED EMERGENCY ACTION ON THE SITE I N WH CH THE HEAVI LY CONTAM NATED
AREA SQUTH OF THE M NE AND NORTH OF THE TENNI S COURTS WAS | SCLATED BY

I NSTALLI NG A FENCE TO PREVENT ACCESS, AND S| GNS WERE ERECTED TO WARN THE
RESI DENTS.

THE FINAL RI/FS WAS SUBM TTED TO EPA | N EARLY 1986. EPA PREPARED AN
ENDANGERVENT ASSESSMENT BASED ON THE R | N MAY 1986, AND AN ADDENDUM TO
THE RI/FS WAS PREPARED I N JUNE 1986. THE DATA FROM THESE AND OTHER



RELATED STUDI ES ARE SUMVARI ZED ON TABLE 1 AND Fl GURE 4.

#CSS
C. CURRENT SI TE STATUS

THE TOTAL QUANTI TY OF CONTAM NATED MATERI ALS AT THE SI TE HAS BEEN

ESTI MATED AT APPROXI MATELY 410,000 CUBIC YARDS. THE SITE IS

CHARACTERI ZED BY H GH CONCENTRATI ONS OF LEAD, CADM UM AND ZI NC, AS VELL
AS ELEVATED CONCENTRATI ONS OF ARSENI C, BARI UM COPPER, MANGANESE,

SI LVER, AND MERCURY AS FOUND I N TAI LI NGS AND OTHER M NI NG WASTES. THREE
DI FFERENT MEDI A WERE SAMPLED BY THE PRPS AND EPA AT THE SI TE TO FURTHER
DEFI NE THE EXTENT OF CONTAM NATI ON. THE RESULTS OF THE SAMPLI NG ARE:

SO L SAVPLING  FIELD ACTIVI TI ES HAVE CONCENTRATED ON DETERM NI NG
THE EXTENT OF LEAD CONTAM NATION.  THE INITIAL SI TE DEFI NI TI ON
SHOMN ON FI GURE 5 WAS ADOPTED AS A FIT STARTI NG PO NT FCR

I NVESTI GATI ON WHEN THE SI TE WAS PROPOSED FOR THE NPL | N OCTOBER
1984. THE SI TE DEFI NI TI ON WAS BASED ON DATA FROM PRELI M NARY SO L
LEAD CONTENT VALUES COWPI LED BY THE FI T | NVESTI GATION. THE
EMPHASI S OF SUBSEQUENT SURFACE SAMPLI NG PROGRAMS CONDUCTED BY THE
PRPS AND EPA WAS TO DEFI NE THE HORI ZONTAL AND VERTI CAL DI STRI BUTI ON
OF LEAD IN THE SO L. A PERPENDI CULAR CRI D SYSTEM W TH 400- FOOT
SAMPLI NG | NTERVALS WAS ADOPTED TO PROVI DE FI ELD REFERENCE FOR
SAMPLE LOCATI ONS, AND SO L SAMPLI NG VENT AS DEEP AS 35 FEET. THE
SAMPLING GRID I S I LLUSTRATED I N FIGURE 6. A SUMVARY CF THE SO L
SAMPLING ACTIMITIES | S SHOWN ON TABLE 2. THE INITIAL FIT SITE
DEFI NI TI ON WAS REFI NED BY THE PRP EFFORTS WH CH DI STI NGUI SHED THE
SITE BY USING FOUR SO L CONDITIONS, |.E., MNE TAILINGS, FILL,
MAN- VADE FILL, AND NATIVE SO L. BOTH M NE TAI LI NGS AND VAN VADE
FI LL WERE CONS|I DERED TO BE CONTAM NATED W TH LEAD AT CONCENTRATI ONS
OF OVER 1,000 PPM FI GURE 7 | LLUSTRATES THE PRP SI TE DEFI NI TI ON.
THE EPA CONTRACTCR (CAMP, DRESSER & MCKEE) COLLECTED ADDI TI ONAL

SO L SAMPLES, CONDUCTED SO L ANALYSES, AND DEFINED THE SI TE I N
TERVS OF THE 1,000 PPM SO L LEAD CONTOUR WTH THE USE COF

GEOCSTATI STICS.  THE RESULTI NG CONTOUR VAP (FI GURE 8), WHI CH ALSO
SHONS CONTOURS OF HI GHER LEVELS OF CONTAM NATI ON, HAS BEEN ADOPTED
AS THE SI TE DEFI NI TI ON VAP BY EPA AND THE PRPS.

SURFACE WATER AND SEDI MENT SAMPLI NG FI' T CONDUCTED TWO SURFACE
WATER SAMPLI NG EFFORTS IN THE VICINITY OF THE SMUGALER M NE SI TE.
THE SAMPLI NG LOCATI ONS AND THE RATI ONALE FOR CHOOSI NG THEM ARE
SHOMWN ON TABLE 3. A SUMWARY OF THE RESULTS OF THE SURFACE WATER
SAMPLI NG EFFORTS ARE SHOMN ON TABLE 4. ONLY BARIUM | RON,
MANGANESE AND ZI NC WERE DETECTED IN THE RIVER. | N ADDI TION, THE
LEVELS OF THESE CONSTI TUENTS FOUND IN THE R VER VERE W THI N THE
COVPLI ANCE RANGE FOR AMBI ENT WATER QUALI TY STANDARDS SET BY THE
STATE AND EPA. STREAM SEDI MENT SAMPLES WERE ALSO COLLECTED I N THE
VICNTY OF THE SITE, THE RESULTS OF WH CH ARE SUMVARI ZED ON TABLE
5. BASED ON AVAI LABLE DATA AND | N CONSI DERATI ON OF THE REDUCI NG
CONDI TIONS OF TAILINGS PILES, |'T WAS CONCLUDED THAT ON-SI TE
CONTAM NANTS WERE NOT MOBI LE ENOUGH TO LEAD TO A SUBSTANTI AL

I NCREASE I N THE LEVELS OF METALS I N SURFACE WATER AND SURFACE WATER
SEDI MENTS.

GROUND WATER SAMPLI NG SEVEN EXI STI NG PRI VATE WELLS WERE SAMPLED
AND ElI GHT MONI TORI NG VELLS WERE | NSTALLED TO OBTAI N GROUND WATER
DATA. PRI VATE WELLS PW5 AND PW7 ARE CONSI DERED TO BE

DOMN- GRADI ENT.  EPA | NSTALLED FOUR MONI TORI NG VEELLS, TWD OF WHI CH
WERE DRY. EPA SUBSEQUENTLY | NSTALLED FOUR MORE MONI TORI NG WELLS.
EPA WELL GW 01 WAS ESTABLI SHED AS AN UPGRADI ENT WELL. LPA VELL
GM 05 WAS ESTABLI SHED AS DOANGRADI ENT, AND EPA VWELLS GNM 07, GWO08,
GWM09, AND GV 10 WERE ESTABLI SHED AS ON-SI TE WELLS. ALL GROUND



WATER WELL LOCATI ONS (PRI VATE AND EPA) ARE SHOM ON FIGURE 9. THE
PRI VATE WELLS WERE SAMPLED BY THE EPA FIT I N 1983, RESULTS FROM
THOSE TESTS ARE SHOM ON TABLE 6. GROUND- WATER SAMPLES VERE
COLLECTED FROM THE SI X OPERATI ONAL EPA MONI TORI NG VELLS | N NOVEMBER
1985, AND FEBRUARY AND MAY 1986. RESULTS FROM THE DI SSOLVED- METALS
ANALYSES OF THESE SAMPLES ARE PRESENTED ON TABLES 7, 8, AND 9.
WATER- QUALI TY TRENDS FROM THESE SAMPLI NG DATA | NDI CATE THAT LEAD
AND ARSENI C ARE NOT PRESENT AS GROUND WATER CONTAM NANTS. HOWNEVER,
ELEVATED LEVELS OF CADM UM WERE NOTED AT TWD PRI VATE WELL SAMPLI NG

LOCATI ONS (TABLE 6) AND AT TWD EPA MONI TORI NG WELL LOCATI ONS ( TABLE 9).

OF PARTI CULAR | MPORTANCE TO THE SELECTI ON OF THE RECOMVENDED REMEDY
WAS THE ABSENCE OF LEAD IN THE WELL SAMPLES AND THE VARI ABLE
OCCURRENCE OF CADM UM I N GV 07 NEAR THE MAXI MUM CONTAM NANT LEVEL
(ML) OF .01 MJ L AS ESTABLI SHED BY EPA. I N ADDI TION, LEVELS OF
URANI UM AND GRCSS ALPHA VERE FOUND TO BE ELEVATED I N GM 07 AND
GM09. ZI NC CONCENTRATI ONS WERE ALSO FOUND TO BE H GHEST I N PW 7.
THE PRPS HAVE POSTULATED THAT DESPI TE THE ABUNDANCE COF CALCI UM
CARBONATE | N THE HOST ROCK, LOCALI ZED POCKETS OF M NERALI ZED
MATERI ALS CQULD PRODUCE LEACH NG CONDI TI ONS | F DERI VED FROM THE
CORE OF THE M NERALI ZED ZONE. USI NG THE RESULTS FROM THE FOCUSED
FEASI BI LI TY STUDY AND GROUND WATER MONI TCRI NG EPA HAS DETERM NED
THAT THE POTENTI AL GROUND WATER PROBLEM ( AS | NDI CATED BY ELEVATED
LEVELS OF CADM UM ZI NC, URANIUM AND GRCSS ALPHA | N GV 07 AND
GW09) WOULD MOST LI KELY BE ADEQUATELY ADDRESSED BY THE PREVENTI ON
OF | NFI LTRATI ON OF SURFACE WATER THROUGH THE TAI LI NGS.  CONTI NUED
LONG TERM MONI TORI NG OF THE GROUND WATER WAS DEEMED NECESSARY TO
EVALUATE THE EFFECTS OF THE REMEDY ON THE GROUND WATER QUALI TY.

AR SAMPLI NG EPA TOXK 115 SAMPLES OF Al R PARTI CULATE MATTER FROM
A BACKGROUND SI TE AND FOUR ON-SI TE LOCATIONS | N 1985. A

COWPI LATI ON OF THE RESULTI NG DATA |'S PRESENTED ON TABLE 9.
ANALYSES OF THESE DATA REVEALED THAT LEVELS OF ARSEN C, CADM UM
LEAD AND ZINC I N THE Al R ON-SI TE WERE ELEVATED AS COVPARED TO
BACKGROUND. HOWEVER, ONLY CADM UM AND ARSENI C VERE FOUND TO BE
PRESENT AT LEVELS ABOVE THE PROPOSED NATI ONAL ENVI RONMVENTAL
STANDARDS FOR HAZARDQUS Al R POLLUTANTS ( NESHAPS) .

I NVESTI GATI ONS AT THE SMUGGLER SI TE HAVE ESTABLI SHED THAT THE MOST

| MPORTANT POTENTI AL ROUTES OF HUVAN EXPOSURE TO THE MAJOR CONTAM NANTS,
LEAD AND CADM UM AT THE SMJGGLER MOUNTAIN SI TE ARE:  THE | NGESTI ON CF
CONTAM NATED SO L; | NHALATI ON OF Al RBORNE PARTI CULATES (DUST); | NGESTI ON
AND | NHALATI ON OF HOUSEHOLD DUST; | NGESTI ON OF VEGETABLES GROM I N
CONTAM NATED SO L; AND | NGESTI ON OF CONTAM NATED GROUND WATER. THE
LARCE EXTENT OF RESI DENTI AL DEVELCPMENT TAKI NG PLACE AT THE SITE

| NCREASES THE POTENTI AL FOR W DESPREAD EXPCSURE. LEAD AND CADM UM WERE
CHOSEN AS THE KEY CONTAM NANTS AT THE SI TE BASED ON THE RELATI VE HEALTH
ANDY OR ENVI RONMENTAL RI SKS.  THE ENDANGERMENT ASSESSMENT ( CLEMENT AND
ASSOCI ATES, 1986) | DENTI FI ES STUDI ES FOR LEAD CONTAM NATED ENVI RONMENTS
THAT SHOW BLOOD LEAD LEVELS OF CHI LDREN | NCREASE PROPORTI ONATELY W TH
SO L LEAD CONCENTRATI ONS AND WHEN SO L LEAD CONCENTRATI ONS EXCEED 1, 000
PPM CHI LDREN S BLOCD LEVEL CONCENTRATI ON COULD EXCEED 25 UG L, A LEVEL
ABOVE WH CH TOXI C EFFECTS OF LEAD PO SONI NG HAVE BEEN OBSERVED I N

CH LDREN. THE PRI MARY EFFECT OF LEAD EXPOSURE AT TOXI C LEVELS IS THE

I NHI BI TION OF HEMESYNTHESI S | N THE BI OSYNTHESI S OF HEMOGLOBI N.  CADM UM
IS OF CONCERN FOR THREE REASONS. FIRST, IT IS REPORTED IN H CGH
CONCENTRATI ONS I N TAI LINGS AND SO LS THROUGHOUT THE SITE.  SECOND, SQOVE
FORMS OF CADM UM ARE ACUTELY TOXI C AND POTENTI ALLY CARCI NOGENI C.  TH RD,
CADM UM COVPOUNDS ARE CGENERALLY MORE Bl QAVAI LABLE THAN LEAD. | NCREASED
CADM UM UPTAKE NORVALLY RESULTS I N I TS ACCUMULATI ON I N TI SSUES,

PARTI CULARLY THE KI DNEYS AND LI VER. AS LEVELS OF CADM UM I N TI SSUES

I NCREASE, DYSFUNCTI ON OF THE ORGANS CAN OCCUR.  THE ENDANGERMENT
ASSESSMENT ENABLED EPA TO ESTABLI SH 10 PPM AS THE ACTI ON LEVEL FCR



CADM UM AT THE SITE. DUE TO THE RELATI VELY NEUTRAL PH OF THE TAI LI NGS
HOST ROCK AND THE M NERALOGY OF THE ORE DEPCSI T, METALS IN SO LS ON-SITE
ARE RELATI VELY | NSOLUBLE. SUCH I NSCLUBI LI TY OF METALS RENDERS THEM

SLI GHTLY LESS AVAI LABLE, BUT ALSO | NCREASES THElI R PERSI STENCE | N THE
ENVI RONIVENT.

AS DI SCUSSED EARLI ER, THE S| TE BOUNDARY |'S DEFI NED BY A 1,000 PPM LEVEL
OF LEAD CONTAM NATION I N SO LS AND TAILINGS. TH'S DECI S| ON WAS BASED ON
EPA' S SAMPLI NG DATA | NDI CATI NG THAT THE CONTAM NATED SOl LS EXCEEDED THE
ACTI ON LEVELS OF LEAD (1,000 PPM) AND CADM UM (10 PPM). THE EA SHOWED
THAT LEAD AND CADM UM LEVELS IN SO L CORRELATE QUI TE WELL, |.E., THAT
SO L LEAD LEVELS OF 1,000 PPM WOULD VERY LI KELY BE ASSOCI ATED WTH A
SO L CADM UM LEVEL OF OVER 10 PPM FROM TH' S | NFORVATI ON, THE
RECOVVENDED REMEDY WAS BASED UPON THE PREM SE THAT REMEDI ATI NG SO LS
HEAVI LY CONTAM NATED W TH LEAD WOULD ALSO ADEQUATELY ADDRESS THE HI GH
CADM UM LEVELS. FOLLOW UP SAVPLI NG | S PLANNED FOR THE REMEDI AL ACTI ON
PHASE WHI CH W LL DETERV NE COMPLI ANCE W TH THE DESI GN CLEAN- UP
STANDARDS. EPA USED THE STATI STI CALLY BASED CDM GECSTAT SYSTEMS MAP
(FIGURE 5) AS THE BASI'S FOR S| TE DEFI NI TI ON AND SI TE REMEDI ATI ON.

EPA HAS DETERM NED THAT THE LEVELS OF LEAD AND CADM UM IN THE SO LS AT
THE SITE, INITS PRESENT STATE, PCSE AN | MM NENT AND SUBSTANTI AL
ENDANGERVENT TO PUBLI C HEALTH, WELFARE AND THE ENVI RONMENT.

H#ENF
D. ENFORCEMENT ANALYSI S - SEE ENFORCEMENT CONFI DENTI AL ATTACHVENT.

#AE
E. ALTERNATI VES EVALUATI ON

THE SELECTI ON OF THE REMEDY TO BE PERFORVED AT THE SMUGGLER MOUNTAI N
SITE | S GOVERNED BY THE REQUI REMENT I N 40 CFR SECTI ON 300. 68(J) OF THE
NATI ONAL CONTI NGENCY PLAN (NCP) THAT THE SELECTED COST- EFFECTI VE REMEDY
EFFECTI VELY M Tl GATE AND' OR M NI M ZE THREATS TO AND PROVI DE ADEQUATE
PROTECTI ON OF PUBLI C HEALTH, WELFARE AND THE ENVI RONMENT. THE REMEDY
MJST ALSO ATTAI N OR EXCEED ALL APPLI CABLE OR RELEVANT AND APPRCPRI ATE
FEDERAL PUBLI C HEALTH AND ENVI RONMENTAL REQUI REMENTS | DENTI FI ED FOR THE
SI TE BY EPA.

THE THREATS AT THE SMJUGGLER SI TE THAT MUST BE M Tl GATED HAVE BEEN

| DENTI FI ED BY EPA AS ENVI RONMENTAL EXPOSURE TO HEAVY METALS PRESENT | N
WDELY DI SPERSED M NE WASTES. THREE PRI MARY EXPCSURE PATHWAYS HAVE BEEN
I DENTI FIED: 1) THE | NGESTION OF SO L OR VEGETABLES GROM I N

CONTAM NATED SO L; 2) | NHALATI ON OF CONTAM NATED SO L PARTI CLES OR
HOUSEHOLD DUST; AND 3) | NGESTI ON OF CONTAM NATED GROUND WATER. W TH
RESPECT TO THE FI RST AND SECOND EXPOSURE PATHWAYS, EPA HAS DETERM NED
THAT DI RECT | NGESTI ON OR Al RBORNE EXPOSURE TO ALL SO LS W TH LEAD
CONCENTRATI ONS I N EXCESS CF 1,000 PPM MUST BE M NI M ZED SO THAT HUVAN
HEALTH AND THE ENVI RONVENT W LL BE PROTECTED. BECAUSE OF THE GREATER
THREAT POSED BY SO LS W TH LEAD CONCENTRATI ONS | N EXCESS CF 5, 000 PPM
LEAD, EXPCSURE MUST BE ELI M NATED ENTI RELY TO THE EXTENT PRACTI CABLE.
W TH REGARD TO THE THI RD PATHWAY, EPA HAS DETERM NED THAT | NFI LTRATI ON
OF SURFACE WATER TO THE AQUI FER SYSTEM MJUST BE PREVENTED CR M NI M ZED
FOR BOTH THE 1, 000 AND 5, 000 PPM LEVELS COF CONTAM NATION. THE ACTI ONS
TAKEN TO M Tl GATE RELEASES FROM THE CONTAM NATED SO LS IS ALSO

ANTI Cl PATED TO I NHI BI T THE LEACH NG AND THE MOBI LI ZATI ON OF CONTAM NANTS
I NTO GROUND WATER.  THE ELI M NATI ON OF THE THREE HUMAN PATHWAYS | S THE
PRI MARY CBJECTI VE OF THE RECOMMENDED REMEDI AL ACTION. THE REMEDY | S
ALSO EXPECTED TO M Tl GATE RELEASES CF CADM UM AND LEAD TO THE

ENVI RONIVENT.



I N ACCORDANCE W TH 40 CFR SECTI ON 300. 68(J), SI X REMEDI AL ALTERNATI VES
WERE DEVELOPED TO ADDRESS THE THREE CONTAM NANT PATHWAYS:

ALTERNATI VE REMEDY

| NCREASED MONI TORI NG

SOURCE | SOLATI ON

REPLACEMENT CF GROUND WATER SUPPLY
PLUME CAPTURE

SOURCE REMOVAL

EPA ALTERNATI VE

NO ACTI ON.

~NOoO o b~ wWwNPRE

THESE ALTERNATI VES WERE DEVELCPED USI NG A TWD STEP PROCEDURE. FIRST, IN
ACCORDANCE W TH 40 CFR SECTI ON 300. 68( G, FOURTEEN ALTERNATI VES WERE
EVALUATED AND SCREENED FOR ACCEPTABLE ENG NEERI NG PRACTI CES,

EFFECTI VENESS AND COST. THESE ALTERNATI VES, AND THE REASONS FCOR THEI R
BEI NG RETAI NED OR DROPPED FROM CONSI DERATI ON ARE DESCRI BED BELOW

1. I NCI NERATI ON.  CONTAM NATED SO LS OFTEN CAN BE REMEDI ATED BY
EXCAVATI ON AND | NCI NERATI ON.  THE SO LS AT THE SMUGEALER MOUNTAI N SI TE
ARE CONTAM NATED W TH TOXI C METALS WH CH ARE NOT AFFECTED OR
DECOVPOSED BY HEAT. | NCI NERATI ON WOULD ALSO RELEASE LEAD THROUGH
EXHAUST GASES | NTO THE ENVI RONMENT.  RESULTI NG FLY ASH MAY ALSO BE
HAZARDOUS AND WOULD NECESSI TATE REGULATED DI SPOSAL.  THI'S ALTERNATI VE
WAS ELI M NATED BECAUSE OF I TS LACK OF EFFECTI VENESS AS WELL AS I TS
POTENTI AL DELETERI OQUS ENVI RONVENTAL EFFECTS.

2. FLOOD CONTROL. AS REPORTED BY FRED C. HART ASSCC ATES, | N THE

R /FS, THE SMUGAER SITE | S ABOVE THE FLOODPLAI N OF THE ROARI NG FORK
R VER  FLOCD CONTROL MEASURES ARE NOT RELEVANT OR APPROCPRI ATE I N
DEVELOPMENT OF THE REMEDI AL ACTI ON.

3. GROUND WATER BARRIER.  GROUND WATER BARRI ERS ARE OFTEN USED TO
PHYSI CALLY CONTAI N CONTAM NATED GROUND WATER. SUCH A BARRI ER AT THE
SMUGELER SI TE IS NOT CONS|I DERED TO BE EFFECTI VE CR PRACTI CAL SI NCE
THE BEDROCK UNDERLYI NG THE ALLUVI UM | S FRACTURED W TH SECONDARY
PERMVEABI LI TY, AND | S REPLETE WTH M NE WORKI NGS, RENDERING I T UNFI T
AS THE LOAER CONFI NI NG LEVEL FOR THE BARRI ER.  CONSEQUENTLY, VERTI CAL
SLURRY WALLS WLL NOT PROVI DE ADEQUATE PROTECTI ON. A GROUND WATER
BARRI ER I'S NOT' CONS|I DERED TECHNI CALLY FEASI BLE OR EFFECTI VE AT THE
SMUGALER SI TE.

4. SOL WASH NG TH S TECHNOLOGY REMOVES HAZARDQOUS | NORGANI CS FROM

SO LS BY FLOODING THE SITE WTH A SOLUTION.  THE SCLUTION | S THEN
COLLECTED AND TREATED TO REMOVE THE CONTAM NANTS. TH S METHOD WAS

EXAM NED FOR POTENTI AL USE AT THE SMUGGLER SI TE. HOAEVER, DUE TO THE
NATURE OF THE WASTES AND THE LOW SCLUBI LI TIES OF THE METAL

CONTAM NANTS, | T WAS DETERM NED THAT SO L WASHI NG WOULD BE

| NEFFECTI VE AT THE SMJGGLER SITE. I N ADDI TION, SO L WASH NG CQULD

FACI LI TATE FURTHER DI SPERSI ON OF THE WASTES ON AND OFF- SI TE.
CONSEQUENTLY, TH S ALTERNATI VE WAS ELI M NATED BECAUSE COF | TS LACK OF
EFFECTI VENESS AS WELL AS | TS POTENTI AL DELETER OQUS ENVI RONMENTAL EFFECTS.

5. REPROCESSI NG OF WASTES. THE WASTES CONTAI N POTENTI ALLY VALUABLE

QUANTI TI ES OF LEAD, ZINC AND SI LVER, SO THE OPTI ON OF REPROCESSI NG

WAS EXAM NED. THREE TECHNI CAL CONSTRAINTS LIMT THE CPTION. THEY ARE:
A. NATURE OF THE WASTES, |.E. M NERALOGY AND CONCENTRATI ONS;

B. ADEQUATE AVAI LABLE LAND ON-SI TE TO PRCCESS THE "ORE" AND
DI SPOSE OF THE TAI LI NGS; AND



C. TECHNI CALLY FEASI BLE PROCESS TO REDUCE THE CONTAM NANTS TO A
LEVEL THAT IS PROTECTI VE OF PUBLI C HEALTH AND THE
ENVI RONIMVENT.

IN THE CASE OF SMUGGLER MOUNTAIN, ALL THREE OF THESE CONSTRAI NTS
LIMT THE FEASIBILITY OF THI'S OPTION. THESE "ORES' ARE NOT RI CH BY
M NI NG STANDARDS AND THE M NERALOGY IS NOT WELL DEFI NED. LAND IS NOT
READI LY AVAI LABLE FOR PROCESS BU LDI NGS CR TAI LI NGS DI SPCSAL.  IN
ADDI TI ON, ALTHOUGH PRESENT M NI NG TECHNOLOGY NMAY BE ABLE TO REDUCE
THE LEVELS OF LEAD AND ZI NC TO LEVELS MJCH BELOW THE PRESENT VALUES
IN THE WASTES (AS LOWAS 500 PPM AND 200 PPM RESPECTI VELY), THESE
LEVELS MAY STILL PRESENT A HEALTH THREAT. CONSEQUENTLY, FURTHER
PROCESSI NG CR EXTRA PRECAUTI ONS WOULD HAVE TO BE | MPLEMENTED TO

DI SPOSE OF THE REPROCESSI NG WASTES TO PROTECT PUBLI C HEALTH AND THE
ENVI RONMENT.  TH'S OPTI ON WAS ELI M NATED BASED ON TECHNI CAL

DI FFI CULTI ES, COST CONSI DERATI ONS, AND POTENTI AL ENVI RONVENTAL/ PUBLI C
HEALTH CONCERNS.

6. SURFACE SEALING  SURFACE SEALI NG REFERS TO COVERI NG THE
CONTAM NATED AREAS W TH A PHYSI CAL BARRI ER, SUCH AS SO L, PAVEMENT,
SYNTHETI C MATERI ALS CR A COVBI NATI ON OF MATERIALS. I T IS USED TO
M N M ZE AR AND WATER EXPCSURE PATHWAYS AND WAS RETAI NED.

7. GRADING. GRADING IS THE GENERAL TERM USED FOR RESHAPI NG THE
SURFACE OF AN AREA TO M NIM ZE SLOPES SO AS TO PREVENT SO L ERCSI ON
AND TO CONTROL THE FLOW OF STORM WATER.  GRADI NG PROVI DES STABLE
SLOPED AREAS FOR RESI DENTI AL USE AS WELL AS CONTRCLLI NG ERGCSI ON AND
STORM WATER AND WAS RETAI NED.

8. SURFACE WATER DI VERSI ON.  THERE ARE THREE SOURCES OF SURFACE WATER
AT THE SI TE: DRAI NACE FROM NEARBY M NE SHAFTS; STORM WATER

ORI A NATI NG OFF- SI TE AND FLOW NG ONTO THE SI TE; AND RAI N FALLI NG

DI RECTLY ON THE SI TE. SURFACE WATER FLOW THAT | S CONTROLLED WOULD
NOT ERCDE SURFACE SO LS, BUT M GHT CONTRI BUTE TO SOVE SURFACE WATER
PERCCLATI NG THROUGH CONTAM NATED SO LS TO GRCUND WATER

CONSI DERATI ON OF THI S TECHNOLOGY | N THE CONTEXT OF THE SMUGALER SI TE
WOULD | NVOLVE CHANNELLI NG THE FLOW OF SURFACE WATER ENTERI NG ONTO, OR
ORI A NATI NG ON THE SI TE AWAY FROM CONTAM NATED AREAS. | N ADDI TI ON,
EXI STI NG STORM WATER CHANNELS, |.E., THE CONENHOVEN TUNNEL DRAI NAGE,
THE MOLLY G BSON DI TCH, AND THE SALVATI ON DI TCH ALREADY CONTROL THE
FLOW CF RUN- OFF BY CHANNELS AND DI VERSI ON BERVS.  THI' S ALTERNATI VE
WAS RETAI NED.

9. EXCAVATI ON AND DI SPCSAL.  THI'S WOULD ENTAI L EXCAVATI NG

CONTAM NATED SO LS ON THE SI TE AND TRANSPCORTI NG THEM BY TRUCK TO A
RCRA- APPROVED FACI LI TY FOR FI NAL DI SPOSAL. EXCAVATED AREAS WOULD BE
BACKFI LLED W TH UNCONTAM NATED SO L AND REGRADED TO MEET ADJACENT
SURFACE CONTOURS AND REVEGETATED. THI'S ALTERNATI VE WAS RETAI NED.

10. PERMEABLE TREATMENT BEDS. PERMVEABLE TREATMENT BEDS ARE
CONSTRUCTED BY EXCAVATI NG A TRENCH I N THE PATH CF M GRATI NG
CONTAM NATED GROUND WATER AND FI LLI NG THE TRENCH W TH PERVEABLE
MATERI ALS WHI CH TREAT OR REMOVE THE CONTAM NATI ON FROM THE GROUND
WATER PASSI NG THROUGH I T. TH' S ALTERNATI VE WAS NOT ELI M NATED AT
TH S TI ME, BUT DCOES NOT COWPRI SE ANY OF THE FI NAL ALTERNATI VES.

11. SUBSURFACE COLLECTI ON DRAINS. SUBSURFACE COLLECTI ON DRAI NS ARE
GRAVEL- FI LLED TRENCHES THAT | NTERCEPT SHALLOW GROUND WATER AQUI FERS
AND COLLECT AND TRANSPORT THE | NTERCEPTED GROUND WATER TO A HOLDI NG
AREA FOR TREATMENT. TH S ALTERNATI VE WAS NOT ELI M NATED AT TH S
TIME, BUT DOES NOT COWPRI SE ANY CF THE FI NAL ALTERNATI VES.

12. REPLACEMENT OF WATER SUPPLIES. TH S TECHNOLOGY WOULD | NVOLVE THE



REPLACEMENT OF THREATENED OR POTENTI ALLY THREATENED GROUND WATER
SUPPLI ES WTH A WATER SCURCE THAT | S NOT THREATENED BY CONTAM NATI ON,
I.E., ATY WATER SUPPLY. TH S ALTERNATI VE WAS RETAI NED.

13. EXTRACTI ON AND TREATMENT OF GROUND WATER.  GROUND WATER COLLECTED
I N SUBSURFACE COLLECTI ON SYSTEMS MAY NEED TO BE TREATED TO REMOVE
METAL CONTAM NANTS BEFORE DI SCHARCE TO SURFACE OR GROUND WATER.  THE
TREATMENT FACI LI TY WOULD BE LOCATED ON-SI TE.  TH S ALTERNATI VE WAS
NOT ELI M NATED AT TH' S TI ME, BUT DCES NOT COWPRI SE ANY OF THE FI NAL
ALTERNATI VES.

14. GROUND WATER MONI TORING THI S TECHNOLOGY | NVOLVES THE DESI GN CF
A GROUND WATER MONI TORI NG SYSTEM THAT WOULD FOLLOW THE APPRCPRI ATE
AND RELEVANT RCRA STANDARDS (40 CFR SECTI ON 264.97). THE PURPCSE OF
THE MONI TORI NG SYSTEM WOULD BE TO DETECT ANY TRENDS | N GROUND WATER
QUALITY, AND TO SERVE AS AN | NDI CATOR FOR FURTHER ACTION. TH' S
ALTERNATI VE WAS RETAI NED.

AFTER THE PRELI M NARY SCREENI NG THE SECOND STEP | N THE DEVELOPMENT OF
REMEDI AL ALTERNATI VES WAS TO USE THE ElI GHT TECHNOLOG ES REMAI NI NG TO
DEVELCP THE FI NAL SI X REMEDI AL ALTERNATI VES. THE FOLLOW NG ALTERNATI VES
I NCLUDE SOVE COWVBI NATI ONS OF PRELI M NARI LY SCREENED ALTERNATI VES AND ARE
DESCRI BED BELOW

ALTERNATI VE 1. | NCREASED MONI TORI NG

THI S ALTERNATI VE | NVOLVES THE COLLECTI ON OF QUARTERLY GROUND WATER
SAVPLES FROM FOUR EXI STI NG ON-SI TE GROUND WATER MONI TORI NG VELLS

I NSTALLED | N THE ALLUVI AL AQUI FER BY EPA (ALTERNATI VE 14). SAVPLES
WOULD BE ANALYZED FOR CONSTI TUENTS ASSOCI ATED W TH M NE WASTE.
QUARTERLY DATA WOULD BE | NCORPORATED | N AN ANNUAL REPORT AND

SUBM TTED TO EPA. THE REPORT WOULD SUMMVARI ZE DATA AND EVALUATE
PCSSI BLE TRENDS. TH'S ALTERNATI VE WAS DEVELCPED | N ACCORDANCE W TH
40 CFR SECTI ON 300.68(F)(1V). BECAUSE TH S ALTERNATI VE DOES NOT
ELI M NATE OR M TI GATE ANY OF THE MAJOR PATHWAYS OF CONTAM NATI ON,
EPA HAS BEEN DETERM NED THAT ALTERNATI VE 1 ALONE DOES NOT ATTAI N
THE APPLI CABLE OR APPROPRI ATE AND RELEVANT PUBLI C HEALTH AND

ENVI RONVENTAL REQUI REMENTS, BUT MAY BE AN | NTEGRAL COVPONENT FOR
VERI FYI NG THE EFFI CACY OF THE FI NAL REMEDY.

ALTERNATI VE 2. SOURCE | SCLATI ON

THI S ALTERNATI VE COMBI NES THREE OF THE REMEDI AL ALTERNATI VES

MENTI ONED PREVI QUSLY TO | SOLATE THE SOURCE OF CONTAM NATI ON FROM
POTENTI AL EXPOSURE PATHWAYS (ALTERNATIVES 6, 7, AND 8). IT

| NCLUDES SURFACE CAPPI NG W TH MATERI AL OF A CERTAI N REDUCED
PERVEABI LI TY, GRADI NG AND SURFACE WATER DI VERSI ON.  THE CAPPI NG
COVPONENT WOULD CALL FOR COVERI NG MOST CONTAM NATED SO LS W TH

| MPERVI QUS MATERI AL (E. G, BU LDINGS, STREETS, PAVING REPCSI TCRY).
THE REMAI Nl NG AREAS WOULD BE COVERED W TH 6 | NCHES OF CLEAN TOPSO L
AND REVEGETATED. THE SECOND COMPONENT, GRADING WOULD BE USED TO
M NI M ZE THE SLOPE OF THE CAPPED SO LS TO REDUCE EROSI ON AND
PREPARE AREAS FOR CAPPI NG  THE FINAL COVPONENT, SURFACE WATER

DI VERSI ON, WOULD ENTAI L THE ADOPTI ON OF STORM WATER DI VERSI ON
MEASURES DESI GNED TO M NI M ZE CONTACT OF SURFACE WATER W TH

CONTAM NATED SO LS, AND TO REDUCE | NFI LTRATI ON AND RUNCFF TO THE
EXTENT FEASIBLE. | N ACCORDANCE W TH 40 CFR SECTI ON 300. 68(F) (111),
BY M Tl GATI NG THE CURRENT THREAT TO PUBLI C HEALTH, TH S ALTERNATI VE
ATTAINS ALL PUBLI C HEALTH AND ENVI RONVENTAL REQUI REMENTS, ALTHOUGH
| T DOES NOT PREVENT FUTURE THREAT FROM THE HAZARDOUS SUBSTANCES.

ALTERNATI VE 3. REPLACE WATER SUPPLY



THI S ALTERNATI VE | N\VOLVES THE EXTENSI ON OF THE CI TY WATER SUPPLY TO
APPROX| MATELY FI VE TO SEVEN ADDI TI ONAL RESI DENCES ( ALTERNATI VE 12).
WATER SAMPLES TAKEN FROM EXI STI NG GROUND WATER SUPPLY WELLS ON THE
SI TE | NDI CATE THAT THE MAXI MUM CONTAM NANT LEVEL(MCL) OF .01 MI L
FOR CADM UM HAS BEEN EXCEEDED | N ONE WELL (.018 MJL). TO PREVENT
THE THREAT OF VI OLATI ON OF EPA DRI NKI NG WATER STANDARDS, USERS OF
GROUND WATER POSSI BLY | MPACTED BY THE S| TE WOULD BE PERVANENTLY
SUPPLI ED W TH TREATED MUNI CI PAL WATER FROM THE CI TY OF ASPEN.
PURSUANT TO 40 CFR SECTI ON 300. 68(F) (1V), BECAUSE TH S ALTERNATI VE
DOES NOT ELI M NATE OR M TI GATE ANY OF THE MAJOR PATHVWAYS OF

CONTAM NATI ON, EPA HAS BEEN DETERM NED THAT | T WOULD NOT ATTAI N
PUBLI C HEALTH AND ENVI RONVENTAL REQUI REMENTS, BUT WOULD REDUCE THE
LI KELI HOOD OF PRESENT OR FUTURE THREATS FROM HAZARDOUS SUBSTANCES
N GROUND WATER

ALTERNATI VE 4. PLUME CAPTURE

THI S ALTERNATI VE ADDRESSES ONLY GROUND WATER CONTAM NATI ON BY US| NG
SUBSURFACE COLLECTI ON DRAI NS AND PERVEABLE TREATMENT BEDS TO TREAT
THE CONTAM NATED PLUVE AND DI SCHARGE THE WATER (ALT. # 10, 11, 13).
PURSUANT TO 40 CFR SECTI ON 300. 68(F) (1V), THI S ALTERNATI VE DOES NOT
ELI M NATE OR M TI GATE ANY OF THE MAJOR PATHWAYS OF CONTAM NATI ON,
EPA HAS DETERM NED THAT | T WOULD NOT ATTAI N PUBLI C HEALTH AND

ENVI RONVENTAL REQUI REMENTS, BUT WOULD REDUCE THE LI KELI HOOD OF
PRESENT OR FUTURE THREATS FROM HAZARDOUS SUBSTANCES | N GROUND WATER

ALTERNATI VE 5. SOURCE REMOVAL

THI S ALTERNATI VE | N\VOLVES THE EXCAVATI ON AND OFF- SI TE DI SPOSAL OF
ALL CONTAM NATED SO LS W TH LEAD LEVELS OF OVER 1,000 PPB
(ALTERNATI VE 9) AND WAS DEVELOPED | N ACCORDANCE W TH 40 CFR SECTI ON
300.68(F) (1) AND (I11). THE CONTAM NATED SO LS ( APPROXI MATELY

410, 000 CUBI C YARDS) WOULD BE EXCAVATED, CONSOLI DATED AND
TRANSPORTED BY TRUCK TO AN OFF- SI TE RCRA- APPROVED LAND DI SPOSAL
FACILITY. THE EXCAVATED AREAS WOULD THEN BE BACKFI LLED AND
VEGETATED. PURSUANT TO 40 CFR SECTI ON 300.68(111), TH'S

ALTERNATI VE EXCEEDS PUBLI C HEALTH AND ENVI RONVENTAL REQUI REMENTS.

ALTERNATI VE 6. EPA ALTERNATI VE

TH' S ALTERNATI VE WAS DEVELCPED BY EPA AND IS A COMVBI NATI ON OF
SEVERAL OF THE ALTERNATI VES DEVELCPED BY THE PRPS ( ALTERNATI VES 6,
7, 8, 12, AND 14). IT INVOLVES: SOURCE | SOLATI ON OF LOW LEVEL
WASTE BY | N-PLACE CAPPI NG, GRADI NG AND SURFACE WATER DI VERSI O\,
SOURCE | SOLATI ON OF H GH LEVEL WASTE BY EXCAVATI ON AND DEPGCSI TI ON
IN AN ON- SI TE REPCSI TORY W TH AN | MPERVEABLE CAP AND SURFACE WATER
DI VERSI ON; | NCREASED GROUND WATER MONI TORI NG ( QUARTERLY) ; ALTERNATE
WATER SUPPLY FOR POPULATI ON CURRENTLY USI NG GROUND WATER; OPERATI ON
AND MAI NTENANCE OF HI GH AND LOW LEVEL WASTE CAPS; M NE RECLANATI ON
AND SCURCE | SOLATI ON OF WASTES; AND PCSSI BLE GROUND WATER REMEDI AL
ACTI O\

ALTERNATI VE 7. NO ACTI ON

| N ACCORDANCE W TH 40 CFR SECTI ON 300. 68(F) (V), A NO ACTI ON
ALTERNATI VE WAS DEVELOPED. UNDER TH' S ALTERNATI VE, NO ACTI ON WOULD
TAKE PLACE AT THE SITE. GROUND WATER, SURFACE SO LS, AR

CONTAM NATI ON AND SURFACE WATER WOULD BE LEFT VI RTUALLY UNCHANGED.
TH' S ALTERNATI VE WOULD ALLOW THE CONTI NUED EXPOSURE CF THE

POPULATI ON TO CONTAM NATED SO LS THROUGH DI RECT CONTACT AND THROUGH
Al RBORNE DI SPERSAL AND THEREFCRE, WOULD NOT M TI GATE OR ELI M NATE
THE THREAT TO PUBLI C HEALTH, WELFARE AND THE ENVI RONVENT. TH S
ALTERNATI VE WAS ELI M NATED FROM FURTHER CONSI DERATI ON SI NCE AN



UNACCEPTABLE RI SK TO PUBLI C HEALTH AND VWELFARE REMAI NS,

PURSUANT TO 300.68(H AND (1), THE REMEDI AL ALTERNATI VES WERE SCREENED
AND EVALUATED FOR ACCEPTABLE ENG NEERI NG PRACTI CES, EFFECTI VENESS AND
COST, AND AN ALTERNATI VE | S RECOWENDED. TABLE 11 PRESENTS A SUMVARY OF
THE ANALYSI S AND EVALUATI ON COF EACH ALTERNATI VE FOR TECHNI CAL AND

I NSTI TUTI ONAL CONSTRAI NTS, | NCLUDI NG COSTS, AS ESTABLI SHED BY THE PRPS.
TABLE 12 PRESENTS THE CRI TI CAL ADVANTAGES AND DI SADVANTACGES OF EACH
ALTERNATI VE. TABLE 13 PRESENTS A SUMVARY OF THE APPLI CATI ON CF THE
SEVEN PROPOSED REMEDI AL ALTERNATI VES TO THE ALTERNATI VES REQUI RED TO BE
DEVELCPED BY 40 CFR SECTI ON 300. 68(F). THE EPA ADDENDUM TO THE

PRP- SPONSORED Rl / FS ANALYZED THE COST ESTI MATES FOR EACH ALTERNATI VE
PRESENTED BY THE PRPS. TABLE 14 PRESENTS THE CAPI TAL OPERATI ON AND

MAI NTENANCE COSTS AND PRESENT WORTH COSTS FOR EACH REMEDI AL ACTI ON
ALTERNATI VE AS ADJUSTED BY EPA. THE PRESENT WORTH OF ANNUAL CPERATI ON
AND MAI NTENANCE COSTS WERE BASED ON A TH RTY YEAR PERI CD AND ON A

DI SCOUNT RATE OF SEVEN PERCENT.

THE | NFORMATI ON ON THESE TABLES WAS USED BY EPA TO EVALUATE WH CH
ALTERNATI VE OR ALTERNATI VES SHCOULD BE SELECTED AS THE RECOMVENDED
REMEDI AL ACTION. | N ACCORDANCE W TH 300. 68 (J), THE SELECTI ON OF REMEDY
I'S BASED ON HOW EACH ALTERNATI VE MEETS THE SPECI FI C RESPONSE OBJECTI VES
OF THE SMUGGLER SI TE, AND HOW COST- EFFECTI VE AND FEASI BLE THEY ARE FROM
BOTH AN ENG NEERI NG AND ADM NI STRATI VE PERSPECTI VE. EPA DETERM NED
THROUGH THE ENDANGERMVENT ASSESSMENT PROCESS THAT THE CRI TI CAL REMEDI AL
NEEDS ARE: (1) THE PERVANENT PREVENTI ON OF DI RECT CONTACT W TH AND W ND
DI SPERSAL OF H GHLY CONTAM NATED SO LS AND (2) LEACHATE MANAGEMENT TO
RESTRI CT PCSSI BLE GROUND WATER PATHWAYS. TABLE 15 SUMVARI ZES THE
EFFECTI VENESS OF EACH PROPOSED REMEDI AL ALTERNATI VE | N ADDRESSI NG THE
REMEDI AL RESPONSE OBJECTI VES. NONE OF THE ALTERNATI VES ALONE DEVELCPED
BY THE PRPS ADEQUATELY ADDRESS ALL CF THE RESPONSE OBJECTI VES
I NDI VI DUALLY. CONSEQUENTLY, THE EPA ALTERNATI VE ( ALTERNATI VE 6), A
COVBI NATI ON OF SEVERAL OF THE PRPS ALTERNATI VES, IS THE ONLY ALTERNATI VE
THAT ADEQUATELY ADDRESSES EACH RESPONSE OBJECTI VE.

#CR
F. COWUNI TY RELATI ONS

I N ACCORDANCE W TH THE NCP AT 40 C.F. R SECTI ON 300. 67, A COMWUNI TY
RELATI ONS PLAN WAS PREPARED BY THE REM || TEAM MEMBER (| CF) AND APPROVED
BY THE REG ON VI11 RPM AND COVMUNI TY RELATI ONS COORDI NATOR.  AS

SPECI FI ED I N THE PLAN, PRESS RELEASES AND FACT SHEETS WERE PREPARED AND
| SSUED, AND PUBLI C MEETI NGS WERE HELD WHEN MAJOR EVENTS OCCURRED.
BECAUSE ASPEN, COLORADO, 1S A WELL- KNOAN | NTERNATI ONAL RESCRT, SPECI AL
CARE WAS TAKEN BY THE AGENCY TO PROVI DE ACCURATE AND TI MELY | NFORMATI ON
TO THE RESI DENTS W THOUT UNDULY JECPARDI ZI NG THE TOURI ST | NDUSTRY.

BECAUSE OF PAST EFFORTS BY THE ASPEN Pl TKIN COUNTY ENVI RONMENTAL HEALTH
DEPARTMENT, THE COMMUNI TY WAS ALREADY KNONLEDGEABLE ABOUT POTENTI ALLY

ADVERSE HEALTH EFFECTS FROM THE M NI NG WASTES ON THE SI TE.

CONSEQUENTLY, MOST OF THE EFFORT WAS GEARED TOMRDS | NFCRM NG THE PUBLI C

ABQUT THE SUPERFUND PROCESS AND THE SCHEDULE WHI CH WOULD LEAD TO

SELECTI ON AND | MPLEMENTATI ON OF THE REMEDY. C TI ZENS AND PRPS ARE VERY

I NTERESTED | N CLEANI NG UP AS SOON AS PGCSSI BLE FOR BOTH PUBLI C HEALTH AND
ECONOM C REASONS.  THERE 1S A SVALLER GROUP OF | NDI VI DUALS | N THE LOCAL

M NI NG BUSI NESS WH CH WANTS TO DEVELCP THE M NERAL RESOURCES | N AND NEAR ASPEN

ALL THE C TI ZEN COMMENTS WERE REVI EWED AND CONSI DERED PRI CR TO MAKI NG
THE FI NAL SELECTI ON OF REMEDY. THE RECOMVENDED REMEDY MEETS THE
AGENCY' S RESPONSI BI LI TY TO PROTECT PUBLI C HEALTH, WELFARE, AND THE

ENVI RONVENT W THOUT FORECLOSI NG THE DEVELOPMENT OF M NERAL RESCQURCES | N
THE AREA



#CEL
G CONSI STENCY W TH OTHER ENVI RONMENTAL LAWS

SECTI ON 300. 68(J) OF THE NATI ONAL CONTI NGENCY PLAN REQUI RES THAT THE

LEAD AGENCY SELECT A COST- EFFECTI VE REMEDY THAT EFFECTI VELY M TI GATES

AND M NI M ZES THREATS TO AND THAT PROVI DES ADEQUATE PROTECTI ON CF PUBLI C
HEALTH, WELFARE AND THE ENVI RONMENT. TH S REQUI RES THE SELECTION CF A
REMEDY THAT ATTAI NS OR EXCEEDS APPLI CABLE OR RELEVANT AND APPRCPRI ATE
FEDERAL PUBLI C HEALTH AND ENVI RONMENTAL REQUI REMENTS | DENTI FI ED FOR EACH
SPECI FIC SITE. EPA HAS DETERM NED THAT THE FCLLOW NG APPLI CABLE COR
RELEVANT AND APPROPRI ATE REQUI REMENTS APPLY TO THE SMJGGLER MOUNTAIN S| TE:

APPLI CABLE:
SAFE DRI NKI NG WATER ACT:  NAXI MUM CONTAM NANT LEVELS (MCLS).

CLEAN WATER ACT: NON- PO NT SOURCE CONTRCL; WATER QUALI TY
STANDARDS.

GROUND WATER PROTECTI ON STRATEGY: PROTECTI ON AND ENHANCEMENT OF
CLASS |1 AQU FERS.

COFF- SI TE PCLI CY.

RELEVANT AND APPROPRI ATE:
RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA): CAPPI NG PERFORVANCE
REQUI REMENTS; GROUND WATER MONI TORI NG AND CORRECTI VE ACTION, SITE
ACCESS RESTRI CTIONS; RUN-ON, RUN- CFF CONTROLS; | N-PLACE CLOSURE COF
A LANDFI LL; WASTE PI LES.
NATI ONAL HI STCRI C PRESERVATI ON AND ANTI QUI TI ES ACT

NATI ONAL ENVI RONMENTAL PCLI CY ACT (NEPA): REQUI REMENTS FOR
PRESERVATI ON OF NATI ONAL HI STORI C SI TES ( SMUGALER M NE) .

SAFE DRI NKI NG WATER ACT (SDWA) NMAXI MUM CONTAM NANT LEVEL GOALS (MCLG

IN ADDI TI ON, THE FOLLOW NG REQUI REMENTS MAY BE FOUND TO BE RELEVANT AND
APPRCPRI ATE:

- STATE STATUTES AND REGULATI ONS ON WATER SUPPLY SYSTEMS ADDI TI ONS.
- COLORADO M NED LAND RECLANATI ON ACT AND REGULATI ONS.

- RCRA GUI DE TO THE DI SPCSAL OF CHEM CALLY STABI LI ZED AND
SCOLI DI FI ED WASTES.

- RCRA GU DANCE MANUAL ON CLOSURE AND POST- CLOSURE | NTERI M STATUS
STANDARDS.

I N EVALUATI NG THE ALTERNATI VES, EPA HAS DETERM NED THAT THE RECOMVENDED
ALTERNATI VE WOULD COVPLY W TH THESE STANDARDS AS FOLLOWS:

SAFE DRI NKI NG WATER ACT:  PLANNED MONI TORI NG AND SUBSEQUENT

REMEDI AL ACTI ON (I F FOUND TO BE NECESSARY) FOR GROUND WATER
CONTAM NATI ON AT THE SI TE USE MCLS AS ACTI ON LEVELS. (EPA RETAI NS
THE OPTI ON OF CONSI DERI NG ALTERNATE CONTAM NANT LEVELS (ACLS) WWHEN
DETERM NI NG FUTURE ACTI ON, | F NECESSARY, TO REMEDI ATE GROUNDWATER
CONTAM NATI ON) .

CLEAN WATER ACT: NON- PO NT SOURCE CONTRCLS WERE CONS|I DERED EARLY



ON IN THE REVI EW CF SI TE CHARACTERI ZATI ON DATA, AND I N ANALYSI S COF
THE LONM FLOW SAMPLI NG OF SURFACE WATER AND SEDI MENT. IN 1983, THE
FI ELD | NVESTI GATI ON TEAM DETERM NED THAT THE MOLLI E G BSON M NE
DRAI NAGE AND THE CONENHOVEN TUNNELS ARE NOT PERM TTED DI SCHARGCES.
SURFACE WATER CONTAM NATION | S NOT AT TH S TI ME A PROBLEM AT THE
SITE. CONSEQUENTLY, NON- PO NT SOURCE CONTRCOLS WERE NOT DESI GNED AS
PART OF THE REMEDY. ADDI TI ONALLY, SURFACE WATER QUALI TY STANDARDS
OF THE CLEAN WATER ACT AND STATE WATER QUALI TY STANDARDS HAVE NOT
BEEN EXCEEDED IN THE SITE VICINITY. HOMEVER, |F CONTI NUED GROUND
WATER MONI TORI NG | NDI CATES ELEVATED CONTAM NATI ON, ACTION WLL BE
TAKEN TO ASSURE THE ATTAI NMENT OF SUCH SURFACE WATER STANDARDS.

GROUND WATER PROTECTI ON STRATEGY: NO FEDERAL CR STATE STANDARDS FOR
AQUI FER PROTECTI ON HAVE BEEN PROMULGATED. DI RECT REMEDI ATI ON CF
THE AQUI FER APPEARS TO BE UNNECESSARY AT THI S TI ME SI NCE GROUND
WATER CONTAM NATI ON DOES NOT CURRENTLY APPEAR TO PRESENT A SERI QUS
RI SK TO PUBLI C HEALTH OR THE ENVI RONMENT. HOWEVER, |F IN THE
FUTURE, GRCUND WATER | S ADVERSELY | MPACTED BY CONTAM NATI ON FROM
THE SO LS, RCRA GROUND WATER PROTECTI ON STANDARDS AS SET FORTH I N
40 CFR SECTI ON 264.92 SHALL BE CONSI DERED TO BE APPLI CABLE CR
RELEVANT AND APPROPRI ATE AT THHS SITE. | N ADDI TI ON, THE PROPOSED
REMEDY | NCLUDES PROVI SI ONS TO PLACE ALL PRI VATE WELL USERS ( TAPPI NG
THE RCARI NG FORK ALLWI AL AQU FER) IN THE SITE VICNTY ON G TY WATER

RORA:  SURFACE RUN- ON CONTROLS (40 CFR SECTI ON 264. 25(C) HAVE BEEN
DETERM NED TO BE RELEVANT AND APPROPRI ATE AS PART OF THE SI TE
REMEDY. SI NCE SURFACE WATER RUN-ON AND LEACH NG OF CONTAM NANTS TO
GROUND WATER |'S A POTENTI AL ROUTE FOR RELEASE CF HAZARDOUS

CONSTI TUENTS AT THE SI TE, SURFACE WATER MONI TORI NG AND SUBSEQUENT
RESPONSE ACTI ON MAY BE RECOMVENDED | F FURTHER GROUND WATER

MONI TORI NG DEMONSTRATES | NCREASI NG CONTAM NATI ON.  EPA MONI TORI NG
WELL NUVBERS 7, 9 AND 10 ARE LOCATED ON THE FAC LI TY BOUNDARY AS
DEFI NED BY RCRA.  GROUND WATER MONI TORI NG WOULD BE | MPLEVENTED AS
CPERABLE UNI T NUMBER TWO OF THE RECOWVENDED REMEDY.  CAPPI NG

REQU REMENTS FOR LANDFI LLS ARE BEI NG ADOPTED FOR THE H GH LEVEL
WASTE REPCSI TORY. DATA GENERATED BY EPA AND THE PRPS | NDI CATE THAT
THE M NE WASTES TO BE PLACED | N THE REPCSI TORY ARE NOT H GHLY
SUSCEPTI BLE TO LEACH NG THE DATA SHOW THAT THE M NE WASTE HCST
ROCK |'S A CARBONATE MATERI AL AND CAUSES REDUCI NG CONDI TI ONS | N THE
WASTE PI LES, THEREBY RENDERI NG THE HAZARDOUS SUBSTANCES | N THE
WASTE MATERI ALS MORE STABLE AND LESS MOBI LE. THEREFCRE, AN

| MPERVI OUS, MULTI - LAYER CAP SHOULD BE SUFFI Ol ENT TO PREVENT

LEACH NG OF HAZARDOUS SUBSTANCES FROM THE REPCSI TORY | NTO GROUND
WATER. RCRA STANDARDS FCR THE | N- PLACE CLOSURE OF LANDFI LLS OR
WASTE PI LES DO NOT REQUI RE LI NERS AND LEACHATE COLLECTI ON SYSTEMS
AND ARE NOT CONSI DERED TO BE RELEVANT AND APPROPRI ATE TO THI S

SI TUATION.  PERI ODI C | NSPECTI ON AND MAI NTENANCE ARE APPRCPRI ATE (40
CFR SECTI ON 264. 303), AS ARE POST- CLOSURE CARE REQUI REMENTS (40 CFR
SECTI ON 264.117). RCRA STANDARDS FOR DI SPOSAL OF CHEM CALLY

STABI LI ZED AND SCLI Di FI ED WASTE WOULD BE RELEVANT AND APPROPRI ATE
O\LY | F PLUVE CAPTURE BECOVES NECESSARY AND THE ATTENDANT WATER
TREATMENT FACI LI TY ON-SI TE PRODUCES SLUDGE TO BE MOVED OFF- SI TE.

#RA
H RECOMVENDED ALTERNATI VE

BASED ON A COVPARI SON OF THE ADVANTAGES AND DI SADVANTAGES CF THE FI VE
ALTERNATI VES, EPA RECOVMENDS THAT ALTERNATI VE 6 BE SELECTED AS THE
REMEDI AL ACTI ON ALTERNATI VE. THE RECOMVENDED ACTI ON WOULD, | F PRCPERLY
AND EXPEDI Tl QUSLY EXECUTED, ACCOWPLI SH A STABLE, LOW NMAI NTENANCE,

COST- EFFECTI VE REMEDY, AND | S DESI GNED TO M Tl GATE OR ELI M NATE THE
TOXIC TY AND MBI LI TY OF THE CONTAM NANTS.  ALL KNOWN EXI STI NG SOQURCES



AND PATHWAYS OF CONTAM NATI ON WOULD BE ELI M NATED, THEREBY M NI M ZI NG
OR ELI M NATI NG RI SKS TO HUVAN HEALTH AND THE ENVI RONMENT. THE AGENCY
FOR TOXI C SUBSTANCES AND DI SEASE REQ STRY (ATSDR), | N THEI R MEMORANDUM
OF SEPTEMBER 11, 1986, TO EPA REG ON VI11, STATED, "THE SMUGEER
MOUNTAI N SI TE REPRESENTS A POTENTI AL PUBLI C HEALTH THREAT TO AREA

RESI DENTS. THE EPA ACTI ON LEVEL FOR LEAD (1000 PPM 1S ACCEPTABLE FOR
FUTURE REMEDI ATI ON EFFORTS.". THE CHOSEN REMEDY |'S PERVANENT TO THE
EXTENT PRACTI CABLE AND | S SEPARATED | NTO TWO OPERABLE UNITS. THE FI RST
OPERABLE UNI T ADDRESSES THE SMUGGE.ER SI TE AND DCES NOT | NCLUDE THE
PORTION CF THE SI TE UPON VH CH THE SMUGGLER M NE | S LOCATED. THE
SECOND OPERABLE UNI T ADDRESSES THE SMUGGLER M NE. A DETAI LED

DESCRI PTI ON OF EACH OPERABLE UNI T FOLLOWE:

OPERABLE UNIT 1: SITE REMEDY
OPERABLE UNIT 1 IS SEPARATED | NTO FI VE COVPONENTS AS FOLLOW

A. SOURCE | SOLATI ON OF H GH LEVEL WASTES. | SOLATE SO LS AND TAI LI NGS
W TH LEVELS OF LEAD AT OR ABOVE 5, 000 PPM BY EXCAVATI ON AND REMOVAL
TO A SECURE REPCSI TORY. THI S ALTERNATI VE COULD | NVOLVE EI THER THE
REMOVAL COF SUCH MATERI AL BY SHHPPING IT TO A RCRA CERTI FI ED FACI LI TY,
OR BY DEPCSITING IT IN A SECURE REPCSI TORY ON-SI TE, AS DEFI NED BY
EPA. EPA HAS | DENTI FI ED A SU TABLE REPCSI TORY ON THE SI TE, THE
COUNTY- OAONED MOLLIE G BSON PARK. | F THE REPOSI TORY |S CHOSEN FOR
DEPCSI TION OF THE H G+ LEVEL WASTES, | T WLL BE EXCAVATED TO THE
EXTENT NECESSARY TO ACCOVMODATE THE ENTI RE VOLUME OF HI GH LEVEL WASTE
ON THE SITE. |IT WLL THEN BE PREPARED TO SPECI FI CATI ONS SET BY EPA
THAT ADEQUATELY ADDRESS THE | SSUES OF SURFACE RUN-ON AND STABI LI TY.
ALL H G+ LEVEL WASTES FROM THE SI TE (OTHER THAN THE M NE SI TE,

| TSELF) W LL BE CONSOLI DATED AND PLACED I N THE REPCSI TORY. THE
REPCSI TORY W LL BE GRADED AND CAPPED I N ACCORDANCE W TH THE

APPROPRI ATE AND RELEVANT RCRA STANDARDS FOR LANDFI LLS ( CAPPED WTH A
MULTI - LAYER CAP PCSSESSI NG A PERVEABI LI TY OF AT LEAST 10-7). A

DRAI NAGE SYSTEM W LL BE DESI GNED ACCCORDI NG TO EPA SPECI FI CATI ONS
(DESI GNED TO PASS THE 100- YEAR RUNOFF EVENT WTH A M NI MUM OF

ERCSI ON). THE REPCSI TORY WLL BE UNDER THE PERPETUAL CARE OF A
PERVANENT ENTITY, PITKIN COUNTY, TO ASSURE THE PERMANENT DI SPOSI TI ON
AND ZERO MOBI LI TY OF THE CONTAM NANTS.

B. SOURCE | SOLATI ON OF LOW LEVEL WASTES. CONFINE SO LS WTH LEVELS
OF LEAD BELOW 1,000 PPM I N SUCH A MANNER THAT DI RECT CONTACT, SURFACE
WATER ERCSI ON, AND WND DI SPERSAL ARE PRECLUDED. TH S CPERABLE UNI' T
I NVOLVES THE | DENTI FI CATI ON OF THE AFFECTED AREAS USI NG THE

GECSTATI STI CAL | SOPLETH MAP.  AFTER | DENTI FI CATI ON AND PGSS| BLE
FURTHER SAMPLI NG TO MORE CLEARLY DEFI NE THE CONTAM NATED AREAS, THE
LOW LEVEL AREAS WLL ElI THER BE COVERED BY SI X | NCHES OF TOPSA L,
GRADED, AND REVECGETATED, OR COVERED W TH SI X | NCHES CLEAN FI LL PLUS
SI X I NCHES OF TOPSO L AND GRADED. AREAS NEEDI NG FURTHER

| DENTI FI CATI ON W LL BE DEFI NED BY ADDI TI ONAL SAMPLING | F SUCH
SAMPLI NG | S PERFORMVED BY THE PRPS, EPA WLL VERI FY SUCH SAMPLI NG
AREAS ALREADY REMEDI ATED BY PRCPERTY OMNNERS W LL BE EXAM NED BY EPA
TO DETERM NE COWPLI ANCE W TH DESI GN STANDARDS.

C. I NCREASED GROUND WATER MONI TORI NG BECAUSE THE GRCUND WATER
SYSTEM IN THE AREA OF THE SI TE | S SO UNCERTAI N, GROUNDWATER

MONI TORI NG | S NECESSARY TO CONFI RM THE EFFECTI VENESS OF THE REMEDY.
ADDI TI ONAL VEELLS WLL BE I NSTALLED AS DEEMED NECESSARY BY EPA. A
MONI TORI NG GRI D AND MONI TORI NG SCHEDULE W LL BE ESTABLI SHED.
QUARTERLY REPORTS TO EPA WLL DESCRI BE THE RESULTS CF MONI TORI NG AND
ANY TRENDS OBSERVED. GROUND WATER IN THE VICINITY OF THE SITE WLL
BE MONI TORED FOR A PERI OD OF FI VE (5) YEARS QUARTERLY TO DETERM NE
EFFI CACY OF THE CAPPI NG | N ENHANCI NG GROUND WATER QUALITY. AFTER THE
CLOSE OF THE MONI TORI NG PERI OD, THE DECI SI ON MUST BE MADE BY EPA TO



El THER | MPLEMENT PLUMVE CAPTURE AND TREATMENT, SELECT ALTERNATE
CONCENTRATI ON LIM TS, COR TAKE NO FURTHER RESPONSE ACTI O\

D. ALTERNATE WATER SUPPLY. TH S OPERABLE UNI T | NVOLVES THE

| DENTI FI CATI ON OF DOVESTI C WATER VELLS | MVEDI ATELY DOWNGRADI ENT CF
THE SI TE. AFTER | DENTI FI CATI ON, SUCH WELLS W LL BE REPLACED BY
HOOK- UPS TO THE C TY WATER SUPPLY AND WLL NO LONGER SERVE AS
DOMESTI G- USE VELLS.

E. OPERATI ON AND MAI NTENANCE OF LOW AND HI GH LEVEL WASTE CAPS. THE
PURPOSE COF CAP | NSPECTIONS |'S TO NOTE AND REPAI R ANY DETERI CRATI ON,

DI STURBANCE, CR DI SCONTI NUI TY BEFORE I T CAN | MPACT CAP | NTECGRI TY.
VEEEKLY | NSPECTI ONS ARE ANTI Cl PATED DURI NG THE FI RST YEAR Bl - MONTHLY
I NSPECTI ONS W LL TAKE PLACE FOR THE SECOND YEAR  AFTER TWD YEARS,

| NSPECTI ONS W LL BE CONDUCTED MONTHLY, AND FROM THE BEG NNI NG OF THE
FOURTH YEAR, QUARTERLY | NSPECTI ONS W LL BE CONDUCTED FOR THE

FOLLON NG TVENTY- Sl X YEARS.

OPERABLE UNIT 2: M NE RECLAVATI ON AND GROUND WATER CCRRECTI VE ACTI ON.

A. M NE RECLAMATI ON.  THE SMUGGLER- DURANT M NE SITE WLL BE

REMEDI ATED SEPARATELY FROM THE REMAI NDER OF THE SI TE. THE CURRENT
EXTENT OF TOXICI TY AND MOBI LI TY OF THE CONTAM NATI ON AT THE M NE SI TE
IS UNKNOWN. AN ADDENDUM TO THE EXI STI NG REMEDI AL | NVESTI GATI ON AND
FEASI BI LI TY STUDY WLL BE PREPARED TO CHARACTERI ZE THE WASTES AND
DETERM NE THE APPROPRI ATE EXTENT OF REMEDY AT THE SMUGGE.ER- DURANT

M NE SITE I N ACCORDANCE W TH THE NATI ONAL CONTI NGENCY PLAN AND I N
ACCORDANCE W TH THE APPLI CABLE CR RELEVANT AND APPROPRI ATE

REQUI REMENTS NECESSARY TO MEET FEDERAL PUBLI C HEALTH AND

ENVI RONMENTAL REQUI REMENTS.  THE SMUGGLER M NE RI/FS WLL BE SUBJECT
TO PUBLI C COMMVENT AND A RECOMVENDED REMEDY W LL BE PRESENTED. THE
APPROPRI ATE EXTENT OF REMEDY, CONSI STENT WTH THE NCP, WOULD ADDRESS
THE PGOSSI BLE H STORIC VALUE OF THE M NE SITE. THE PLAN FCR M NE SI TE
REMEDI ATI ON, CONSI STENT W TH THE GOALS AND OBJECTI VES OF THE RI/ FS
AND NCP, WLL BE PREPARED BY THE OAWNERS OF THE M NE SI TE AND

SUBM TTED TO EPA FOR APPROVAL, OR WOULD BE PREPARED BY EPA. I N
ACCORDANCE W TH THE REQUI REMENTS OF THE NATI ONAL ENVI RONMENTAL PQLI CY
ACT (NEPA), |IF THE M NE SITE | S DECLARED A NATI ONAL HI STORI C SI TE,
THE BU LDI NGS AND OTHER STRUCTURES ON THE M NE SI TE WOULD BE
ADEQUATELY MNAI NTAI NED FOR THEI R H STORI C VALUE. APPLI CABLE AND
RELEVANT OR APPRCPRI ATE STANDARDS AND REQUI REMENTS FOR THE SAFETY CF
WORKERS AND VI SI TORS TO THE M NE SI TE WOULD BE COWPLIED WTH. AT THE
SAME TI ME, WASTES ON THE M NE SI TE WLL BE TREATED OR REMEDI ED SO AS
TO PREVENT ANDY OR M Tl GATE THE PRESENT OR FUTURE THREAT OF RELEASE I N
A MANNER THAT | S PROTECTI VE OF PUBLI C HEALTH, WELFARE AND THE

ENVI RONMENT.  SUCH REMEDY WOULD PROVI DE A LEVEL OF PROTECTI ON OF
PUBLI C HEALTH AND ENVI RONVENT COWMPARABLE TO THE REMEDY ON THE

REVAI NDER CF THE SI TE.

B. GROUND WATER CORRECTI VE ACTION. | F THE RESULTS OF GROUND WATER
MONI TORI NG CONDUCTED DURI NG THE FI RST OPERABLE UNI T | NDI CATE THAT

CORRECTI VE ACTI ON | S NECESSARY, ALTERNATI VES WLL BE DEVELOPED TO

ADDRESS THE SI TUATI ON AND POSSI BLE RESPONSE ACTI ONS WLL BE

CONSI DERED.

C. PERFORVANCE OF M NE RECLANATI ON AND GROUND WATER CORRECTI VE
ACTI ON AS APPROVED BY EPA.

A CONSERVATI VE ESTI MATE OF THE TOTAL CAPI TAL AND OPERATI ON AND
MAI NTENANCE COSTS FOR THE RECOMMVENDED REMEDI AL ALTERNATIVE IS 1.5 TO 2
M LLI ON DCLLARS.



#OM
I . OPERATI ON AND MAI NTENANCE

OPERATI ON AND MAI NTENANCE AT THE SI TE | S SEPARATED | NTO TWO COVPONENTS.
THE FI RST COVPONENT ADDRESSES THE CAP FOR THE HI GH LEVEL REPCSI TORY, THE
SECOND COVMPONENT ADDRESSES THE LOW LEVEL WASTE CAP. BOTH COVPONENTS ARE
DESCRI BED I N DETAI L | N THE PRECEDI NG DI SCUSSI ON ON THE RECOMMVENDED
REMEDY. SUCH MAI NTENANCE | NCLUDES MONI TORI NG OF CAPPED AREAS I N
ACCORDANCE W TH A SCHEDULE TO BE SET FORTH BY EPA TO DETECT AND REMEDY
ANY ERCSI ON OF THE CAP, AS WELL AS LAND USE RESTRI CTI ONS | MPOSED BY

PI TKIN COUNTY ON ANY SUBSEQUENT DEVELCPMENT OF CAPPED AREAS.
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- REG ONAL ADM NI STRATCR SI GNS EDD
- RESOLUTI ON OF ENFORCEMENT ACTIVI TY

#1) * k%
PROVI DE ALTERNATE WATER SUPPLY
- INITIATE SI TE SAMPLI NG VERI FI CATI ON
- I NI TIATE DESI GN OF REPCSI TORY
- COWPLETE DESI GN OF REPCSI TORY
- PREPARATI ON OF REPCSI TORY
- EXCAVATI ON AND DEPCSI TI ON CF HI GHLY- CONTAM NATED SA LS
- CAPPI NG COF REPCSI TORY
- I N-PLACE CAPPING OF LOMLEVEL SO LS
- VERI FI CATI ON OF AREAS CAPPED PREVI QUSLY
- 26 YEARS CPERATI ON & MAI NTENANCE CF CAPS

#2) *

- RI/FS WORKPLAN COVPLETE

- DRAFT RI/FS SUBM TTED TO OR PREPARED BY EPA

- FINAL RI/FS AND RECOWENDED REMEDY

- PUBLI C COMVENT

- START DESI GN

- COWPLETE DESI GN

- START CONSTRUCTI ON

- COWPLETE CONSTRUCTI ON

- REVI EW GROUND- WATER DATA, DETERM NE | F FUTURE RESPONSE
I S NECESSARY

- START DESI GN | F NECESSARY

- PUBLI C COMVENT

- COWPLETE DESI GN

- START CONSTRUCTI ON

- COWPLETE CONSTRUCTI ON.

DATES SUBJECT TO RESTRAI NTS | MPOSED BY SHORT CONSTRUCTI ON
SEASON | N ASPEN
GROUNDWATER MONI TORI NG CONTI NUES QUARTERLY SI NCE 4Q 1985.



#TVA
TABLES, MEMORANDA, ATTACHMENTS
TABLE 2

SUMVARY COF SO L SAMPLI NG ACTI VI TI ES
SMUGGELER SI TE: JULY- AUGUST 1985

SAMPLI NG PROCEDURE ~ NUMBER OF SAMPLES COLLECTED DEPTH

SURFACE SAMPLI NG 34 SO L SAWMPLES COLLECTED 0-6 1 NCHES
FROM EACH NCDE COF GRI DPQ NT

TEST PITS 7 TEST PITS 10 FEET ( AVERAGE)
15 SO L SAMPLES COLLECTED SAMPLE COLLECTED
AT EACH LI THOLGGE C
UNI'T
TEST BORI NG 1 BOREHCOLE 35 FEET
2 SO L SAWPLES COLLECTED SAMPLE COLLECTED

FOR EACH UNI T

SOURCE: FRED C. HART

1985.
TABLE 7
GROUND WATER ANALYSES FOR NOVEMBER 1985
VELL NO
PARAMETER GV 1 GNM5 GW 7 GV 8 GW9 GNM 10
ARSEN C ND ND ND ND ND ND
CADM UM ND 0. 004 0.007 ND ND ND
CALCl UM 4.59 136 143 20 119 128
I RON ND ND ND ND ND ND
LEAD ND ND ND ND ND ND
MAGNESI UM 14.1 23.8 52.5 5.74 38.5 36.8
MANGANESE 0. 017 ND 0.052 ND ND 0. 043
POTASSI UM ND ND 1.92 ND ND ND
SCDI UM 20.5 9. 69 6. 68 4.16 ND 6. 35
ZI NC 0. 062 0. 060 1.00 0.018 0.413 0. 053

NOTES:
CONCENTRATI ONS I N M¥ L; METALS ARE DI SSOLVED

VALI DATI ON CRI TERI A QUALI FI ERS PERTAI N TO SOVE DATA; DETAILS ARE
INCLUDED IN REM || FILES

SQURCE: CDM 1986.



TABLE 13

APPLI CATI ON OF PROPCSED REMEDI AL ALTERNATI VES
TO ALTERNATI VES REQUI RED TO BE DEVELOPED BY 40 CFR SECTI ON 300. 68( F)

REMEDI AL ALTERNATI VE RESPONSE CBJECTI VES

OFF-SITE  ATTAIN EXCEED REDUCE NO

DI SPOSAL  STDS STDS THREAT  ACTI ON
ALTERNATI VE 1 - - - X -

I NCREASED MONI TORI NG

ALTERNATI VE 2 - * - X -
SOURCE | SCLATI ON

ALTERNATI VE 3 - *x - X -
REPLACE H20O SUPPLY

ALTERNATI VE 4 - *x - X -
PLUME CAPTURE

ALTERNATI VE 5 X X X X -
SOURCE REMOVAL

ALTERNATI VE 6 - X - X -
EPA ALTERNATI VE

ALTERNATI VE 7 - - - - X
NO ACTI ON

* TH S ALTERNATI VE DCES NOT | NCLUDE PROVI SI ONS FOR GROUND WATER
MONI TORI NG OR REPLACEMENT OF WATER SUPPLY. THEREFORE, EPA |'S UNABLE
TO MAKE THE DETERM NATI ON THAT SUCH REMEDY W LL MEET THE APPLI CABLE
OR APPRCOPRI ATE AND RELEVANT STANDARDS

** TH S ALTERNATI VE WOULD ATTAIN ALL SDWA STANDARDS, BUT WOULD NOT
ATTAIN OR EXCEED ALL PUBLI C HEALTH AND ENVI RONMVENTAL STANDARDS AT
THE SI TE.



TABLE 14

EPA ESTI MATE OF
TOTAL CAPI TAL AND OPERATI ON AND MAI NTENANCE COSTS
REMEDI AL ACTI ON ALTERNATI VES

ALTERNATI VE  DESCRI PTI ON CAPI TAL COST ANNUAL Q&M TOTAL COST
(%) (%) (%)

1 | NCREASED 0 13, 300 131,964 *
MONI TORI NG

2 SOURCE 1,197, 800 17, 600 1,416, 216
| SCLATI ON

3 REPLACE H20 18, 750 0 18, 750

4 PLUME CAPTURE 479, 400 200, 100 2,962,641

5 SOURCE REMOVAL 62, 740, 000 0 62, 740, 000

6 EPA ALTERNATIVE 1, 816, 550 30, 900 1, 847, 450

* ESTI MATE BASED ON 30 YEARS MONI TORI NG AT 3% DI SCOUNT RATE

SQURCE: CDM 1986.



TABLE 15

APPLI CATI ON OF PROPOSED REMEDI AL ALTERNATI VES
TO REMEDI AL RESPONSE OCBJECTI VES

REMEDI AL ALTERNATI VE RESPONSE CBJECTI VES
AR SURFACE GROUND WATER PERVANENCE
ALTERNATI VE 1 - - X -

I NCREASED MONI TORI NG

ALTERNATI VE 2 X X * *x
SOURCE | SCLATI ON

ALTERNATI VE 3 - - - -
REPLACE H20O SUPPLY

ALTERNATI VE 4 - - X -
PLUME CAPTURE

ALTERNATI VE 5 X X X X
SOURCE REMOVAL

ALTERNATI VE 6 X X X ]
EPA ALTERNATI VE

ALTERNATI VE 7 - - - -
NO ACTI ON

* GROUND WATER MONI TORING IS NOT' PART OF TH' S ALTERNATI VE, THEREFCORE,
THERE | S NO GUARANTEE OF | TS EFFECTI VENESS ON M Tl GATI NG ANY OBSERVED
GROUND WATER | MPACTS

** PERMANENCE OF THI S REMEDI AL ALTERNATI VE | S CONTI NGENT ON
I NSTI TUTI ONAL CONTROLS. BOTH THE H GH AND LOW LEVEL WASTES MAY BE
SUBJECT TO FUTURE EXCAVATI ON, AND EXPCSURE PATHWAYS MAY BE REEXPCSED

] PERVANENCE OF TH S REMEDI AL ALTERNATI VE |'S CONTI NGENT ON
I NSTI TUTI ONAL CONTROLS. ALTHOUGH THE LOW LEVEL WASTE MATERI AL MAY
BE EXPOSED DURI NG EXCAVATI ON I N THE FUTURE, THE H GH LEVEL WASTES
WLL BE UNDER THE PERPETUAL CARE CF PI TKIN COUNTY AND SUBJECT TO A
PERVANENT LAND USE RESTRI CTI ON.



